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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist laminated body including an antireflection layer and 
capable of forming a pattern excellent in sectional shape and having high faithfulness and to form a 
pattern using the laminated body. 

SOLUTION: A negative type resist layer contg. an oxime sulfonate compd. and a tris(halogenoalkyl) 
isocyanurate as an acid generator is formed on an antireflection layer disposed on a substrate to 
produce the objective resist laminated body. The negative type resist layer of the laminated body is 
selectively irradiated with active rays, heated and developed to form a negative type resist pattern on 
the antireflection layer and dry etching is carried out using the resist pattern as a mask to form the 
objective pattern on the substrate. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resist layered product for pattern formation characterized by carrying out the laminating of 
the negative-resist film containing the acid generator which consists of an oxime sulfonate system 
compound and tris (halogeno alkyl) isocyanurate on the acid-resisting layer prepared on the substrate. 
[Claim 2] The resist layered product for pattern formation according to claim 1 which is a thing containing 
at least one sort chosen from the resin which the negative-resist layer protected a part of (A) phenolic 
hydroxyl group content alkali fusibility resin and its hydroxyl group by the inactive substituent to the acid, 
and made alkali insolubility, the acid generator which consists of (B) oxime sulfonate system compound and 
tris (halogeno alkyl) isocyanurate, and (C) cross-linking compound. 

[Claim 3] An oxime sulfonate system compound is a general formula [** 11. 
Ri-C = N-0-S02-R» 
I 

CN 

((Rl in a formula is an aromaticity ring machine) R2 is a low-grade alkyl group or a halogenation low-grade 
alkyl group) 

Or a general formula [** 2] 
R»-C = N-0-S 
I 

CN 

(R3 and R4 in a formula are a non-aromaticity hydrocarbon group which is not permuted [ a permutation 

or]) 

Or a general formula [** 31 
A— ^C = N-0-S 0«-R0 « 
I 

CN 

It is the resist layered product for pattern formation according to claim 1 or 2 which is the compound 
expressed with (A in a formula is [ the carbonization hydroxyl group which is not permuted / a permutation 
or / and n of bivalence or a trivalent organic radical, and R5 ] the integers of 2 or 3). 
[Claim 4] The resist layered product for pattern formation according to claim 1 or 2 whose tris (halogeno 
alkyl) isocyanurate is tris (dibromo alkyl) isocyanurate. 

[Claim 5] The resist layered product for pattern formation according to claim 4 whose tris (dibromo alkyl) 
isocyanurate is tris (2, 3-dibromopropyl) isocyanurate. 

[Claim 6] The resist layered product for pattern formation according to claim 1 to 5 which is that in which 
an acid-resisting layer contains an ultraviolet ray absorbent and a cross linking agent. 
[Claim 7] The resist layered product for pattern formation according to claim 1 to 5 which is that in which 
an acid-resisting layer contains an ultraviolet ray absorbent and binder resin. 

[Claim 8] The resist layered product for pattern formation according to claim 1 to 5 which is that in which 
an acid-resisting layer contains an ultraviolet ray absorbent, a cross linking agent, and binder resin. 
[Claim 9] The resist layered product for pattern formation according to claim 6, 7, or 8 whose ultraviolet ray 
absorbent is at least one sort chosen from the benzophenone system compound, the azomethine system 
compound, the diphenylsulfone system compound, and the diphenyl sulfoxide system compound. 
[Claim 10] the amino group by which the cross linking agent was permuted by the hydroxyalkyl radical, the 
alkoxyalkyl group, or its both ~ the resist layered product for pattern formation according to claim 6 or 8 
which is the nitrogen-containing compound which has two pieces even if few. 
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[Claim 1 1] Claim 7 whose binder resin is acrylic resin, or the resist layered product for pattern formation of 
8 **. 

[Claim 12] The pattern formation approach characterized by carrying out dry etching of the acid-resisting 
layer which carried out the development, was made to fonn a negative-mold resist pattern on an acid- 
resisting layer after performing heat-treatment for actinic rays after an exposure alternatively, and 
subsequently exposed this resist pattern as a mask at the negative-resist layer of the resist layered product 
for pattern formation according to claim 1 to 11 . 

[Claim 13] The pattern formation approach according to claim 12 which irradiates actinic rays alternatively 
through a phase shift mask. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of forming a pattern using the high resist 
layered product for pattern formation of the pattern formation approach which used the resist layered 
product for pattern formation, and it, and the definition which can give a resist pattern with a good cross- 
section configuration in more detail, and this resist layered product for pattern formation. 
[0002] 

[Description of the Prior Art] In the manufacture field of a semiconductor device, short wavelength-ization 
of the actinic rays used with a lithography technique progresses with improvement in the degree of 
integration of a device in recent years, and the technique using i line (365nm), far ultraviolet rays, excimer 
laser light, etc. has become in use. By the way, if short wavelength-ization of such actinic rays progresses, 
the reflected light from a substrate will become large, and a local distortion of a resist pattern (notching), 
degradation of dimensional accuracy, etc. by this reflected light pose a problem. 

[0003] Although preparing the antireflection film as one of the approaches of solving the trouble resulting 
from such the reflected light is proposed, since sensibility and definition high about the resist in this case are 
needed, it is advantageous to use a chemistry magnification mold resist constituent. This chemistry 
magnification mold resist constituent has two types, a positive type and a negative mold, using the catalysis 
of the acid generated by the exposure of actinic rays, and, generally these make the fundamental component 
the acid generator and the coat formation component from which the solubility over an alkali water solution 
changes with operations of the generated acid. 

[0004] And as a positive resist, what combined the dissolution inhibitor to which the solubility over alkali 
increases according to alkali fusibility resin, such as a homopolymer of hydro xystyrene and a copolymer of 
hydroxystyrene and other styrene monomers, and an operation of an acid, the resin which protected some 
hydroxyl groups of alkali ftisibility resin, such as polyhydroxy styrene, by the substituent, and was made 
into alkali insolubility are known, for example as a coat formation component. 

[0005] What combined the resin which protected some hydroxyl groups in alkali fiasibility resin, such as 
alkali fusibility resin, such as a homopolymer of novolak resin and hydroxystyrene and a copolymer of 
hydroxystyrene and other styrene monomers, or polyhydroxy styrene, by the substituent, for example as a 
coat formation component as negative resist, and was made into alkali insolubility on the other hand, and the 
acid hardenability matter is known. 

[0006] However, in an old chemistry magnification mold resist, especially negative resist, when forming a 
resist pattern on the antireflection film, interlocking is produced in the resist pattern lower part which 
touches the antireflection film, and the resist pattern which has a cross-section configuration with a good 
rectangle cannot be formed. 

[0007] And in case a cross-section configuration will use the resist pattern as a mask on the antireflection 
film if a defect's resist pattern is formed, and dry etching of the antireflection film is carried out, high 
etching of dimensional accuracy cannot be performed but the good pattern of definition will be obtained as a 
result. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention controls the trouble resulting fi-om the reflected 
light in view of such a situation, and has a good cross-section configuration, and is made for the purpose of 
offering the pattern formation approach using the resist layered product for pattern formation and it which 
can form a pattern with high fidelity. 
[0009] 
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[Means for Solving the Problem] this invention persons repeat research wholeheartedly about the engine- 
performance improvement of the resist layered product which has the antireflection film. Although it found 
out that the resist layered product for pattern formation which can give a resist pattern with a good cross- 
section configuration by forming the negative-resist film containing the acid generator which consists of an 
oxime sulfonate system compound on the antireflection film previously prepared on the substrate was 
obtained As a result of advancing research fiirthermore, based on a header and this knowledge, it came to 
make this invention for the cross-section configuration of a pattern becoming what was further excellent by 
using the acid generator which consists of an oxime sulfonate system compound and tris (halogeno alkyl) 
isocyanurate. 

[0010] Namely, the resist layered product for pattern formation characterized by this invention carrying out 
the laminating of the negative-resist layer containing the acid generator which consists of an oxime 
sulfonate system compound and tris (halogeno alkyl) isocyanurate on the acid-resisting layer prepared on 
the substrate. Alternatively actinic rays in the negative-resist layer of this resist layered product And after an 
exposure, After heat-treating, carry out a development, a negative-mold resist pattern is made to fonn on an 
acid-resisting layer, and the pattern formation approach characterized by carrying out dry etching of the 
acid-resisting layer which subsequently exposed this resist pattern as a mask is offered. 
[0011] 

[Embodiment of the Invention] There is especially no limit about the acid-resisting layer used in the resist 
layered product of this invention, and although commonly used by the resist ingredient until now, it can be 
used from inside, being able to choose it as arbitration. As such an acid-resisting layer, what contains an 
ultraviolet ray absorbent and a cross linking agent, for example, the thing containing an ultraviolet ray 
absorbent and binder resin, the thing containing an ultraviolet ray absorbent, a cross linking agent, and 
binder resin, etc. can be mentioned. Any, such as a benzophenone system compound generally used as an 
ultraviolet ray absorbent, an azomethine system compound, a diphenylsulfone system compound, and a 
diphenyl sulfoxide system compound, are sufficient as the ultraviolet ray absorbent used here. As an 
example of such an ultraviolet ray absorbent, a 2, 2', 4, and 4'-tetra-hydroxy benzophenone, A 2-hydroxy-4*- 
dimethylamino benzophenone, 2, a 4-dihydroxy-4'-dimethylamino benzophenone, A 2, 4-dihydroxy-4'- 
diethylamino benzophenone, 4, and 4*-screw (diethylamino) benzophenone, Benzophenone system 
compounds, such as a 4 and 4'-screw (dimethylamino) benzophenone, A 3-hydroxy-N-(4-diethylamino 
benzylidene) aniline, A 2-hydroxy-N-(4-diethylamino benzylidene) aniline, A 4-hydroxy-N-(4-diethylamino 
benzylidene) aniline, A 4-hydroxy-N-(4-diethylamino benzylidene)- 1-naphthylamine, A 2-hydroxy-5- 
chloro-N-(4-diethylamino benzylidene) aniline, 2, a 4-dihydroxy-N-(4-diethylamino benzylidene) aniline, A 
3-nitroglycerine-4-hydroxy-N-(4-diethylamino benzylidene) aniline, A 2-methyl-4-hydroxy-N-(4- 
diethylamino benzylidene) aniline. There are a 3-hydroxy-4-methoxy-N-(4-diethylamino benzylidene) 
aniline, a 4-diethylamino-N-(3-hydroxy-4-methoxy benzylidene) aniline, etc. In addition, the azomethine 
system compound which has the following chemical formula can also be used. 
[Formula 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/20/2005 



JP, 1 1 -084673, A [DETAILED DESCRIPTION] Page 3 of 1 1 




OH "°N. 
CH5Ct).NHg)-CH-N'<g^0-C^g)"C-0-^ 




Moreover, a screw (2, 4-dihydroxy phenyl) sulfone, a screw (3, 4-dihydroxy phenyl) sulfone, A screw (3, 5- 
dihydroxy phenyl) sulfone, a screw (3, 6-dihydroxy phenyl) sulfone, A screw (4-hydroxyphenyl) sulfone, a 
screw (3-hydroxyphenyl) sulfone, Diphenylsulfone system compounds, such as a screw (3, 5-dimethyl-4- 
hydroxyphenyl) sulfone, A screw (2, 3-dihydroxy phenyl) sulfoxide, a screw (5-chloro-2, 3-dihydroxy 
phenyl) sulfoxide, A screw (2, 4-dihydroxy phenyl) sulfoxide, a screw (2, 4-dihydroxy-6-methylphenyl) 
sulfoxide, A screw (5-chloro-2, 4-dihydroxy phenyl) sulfoxide, A screw (2, 5-dihydroxy phenyl) sulfoxide, 
a screw (3, 4-dihydroxy phenyl) sulfoxide, A screw (3, 5-dihydroxy phenyl) sulfoxide, a screw (2, 3, 4- 
trihydroxy phenyl) sulfoxide, A screw (2, 3, 4-trihydroxy-6-methylphenyl) sulfoxide, A screw (5-chloro - 2, 
3, 4-trihydroxy phenyl) sulfoxide, Diphenyl sulfoxide system compounds, such as a screw (2, 4, 6- 
trihydroxy phenyl) sulfoxide and a screw (5-chloro - 2, 4, 6-trihydroxy phenyl) sulfoxide, etc. can be used. 
These ultraviolet ray absorbents may be used independently, and may be used combining two or more sorts. 
[0012] Moreover, the nitrogen-containing compound which has at least two amino groups permuted by the 
thing which has the functional group which can form bridge formation with heating between selves, the 
ultraviolet ray absorbent used together, binder resin, or its both as a cross linking agent, for example, a 
hydroxyalkyi radical, the alkoxyalkyl group, or its both can be mentioned. As an example of such a 
compound, the hydrogen atom of the amino group can mention the melamine permuted by the methylol 
radical, the alkoxy methyl group, or its both, a urea, guanamine, benzoguanamine, glycoluryl, a succinyl 
amide, an ethylene urea, etc. These nitrogen-containing compounds can be easily manufactured making a 
melamine, a urea, guanamine, benzoguanamine, glycoluryl, a succinyl amide, an ethylene urea, etc. react 
with fonnalin in ebullition underwater, and methylol-izing them, or by making lower alcohol still like a 
methanol, ethanol, n-propanol, and isopropanol react to this, and alkoxyl-izing. 
[0013] Especially in these nitrogen-containing compounds, it is a general formula [** 5]. 
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A 




(Although A in a formula shows a hydrogen atom, an aikyi group, an aralkyl radical, an aryl group, or six 
R7 -NR(s), it is whether R6, R7, R8, R9, RIO, and Rl 1 are mutually the same and a different thing and a 
hydrogen atom, a methylol radical, or an alkoxy methyl group is shown, respectively) at least two in 4-61 1 
which exist in a molecule, R6, R7, R8, R9, RIO, and Rl I, a methylol radical or an alkoxy methyl group - 
it is ~ since crosslinking reaction nature has the good compound expressed, it is advantageous. The 
melamine derivative in the compound expressed with this general formula Per melamine ring. What ****** 
a methylol radical or six alkoxy an average of three or more piece methyl groups is desirable. As such a 
melamine derivative Per [ by which per commercial melamine ring and an average of 3.7 methoxymethyl 
radicals are permuted ] Mx-750 and melamine ring, There is Cymel series (the Mitsui Cyanamid make) etc. 
as Mw-30 (all are made in Sanwa Chemical) by which an average of 5.8 methoxymethyl radicals are 
permuted, and a benzoguanamine derivative. Moreover, these compounds may be used as a dimer or a 
trimer. In this invention, said cross linking agent may be used independently and you may use combining 
two or more sorts. 

[0014] On the other hand, although there are a polyamide acid, polysulfone, a halogenation polymer, 
polyacetal, an acetal copolymer, alpha-permutation vinyl polymerization object, a polyamine acid, a 
polybutene sulfonic acid, acrylic resin, etc. as binder resin, especially acrylic resin is desirable. The polymer 
obtained as this acrylic resin by carrying out the polymerization of alkyl acrylate, such as glycidyl acrylate, 
methyl acrylate, ethyl acrylate, and propylacrylate, 4-(4-hydroxyphenyl) sulfonyl phenyl acrylate, the 
corresponding methacrylate, etc., for example is desirable. As such a polymer, a copolymer and a 
corresponding methacrylate polymer, or a copolymer of poly glycidyl acrylate, polymethyl acrylate, 
polyethylacrylate. Fori [4-(4-hydroxyphenyl) sulfonyl phenyl acrylate], glycidyl acrylate, and methyl 
acrylate etc. can be mentioned, for example. In addition, it is especially advantageous at the point of being 
hard to generate an INTAMIKISHIT^JGU layer in these between the weight ratio 2:8 of glycidyl 
methacrylate and methyl methacrylate thru/or 8:2, and the copolymer of 3:7 thru/or 7:3 and the resist fdm 
which Fori [4-(4-hydroxyphenyl) sulfonyl phenyl methacrylate] forms on an acid-resisting layer. 
[0015] Organic acids, such as SAX (a trade name, Mitsui Toatsu Chemicals, Inc. make) marketed as a 
copolymer of the well-known additive which has the compatibility other than the above-mentioned 
ultraviolet ray absorbent and the above-mentioned cross linking agent, or binder resin in the acid-resisting 
layer in the layered product of this invention if needed, for example, an acetic acid, oxalic acid, a maleic 
acid, ortho hydroxybenzoic acid, 3, 5-dinitro benzoic acid, 2, 6-dihydroxybenzoic acid, ortho 
hydroxybenzoic acid, and para xylene, can be added. 

[0016] This acid-resisting layer can dissolve the various additives blended with the ultraviolet ray absorbent 
and the cross linking agent, and binder resin which were described above, for example if needed in a 
suitable solvent, can prepare a solution, and can be made to form it by applied and drying on a substrate. As 
a solvent in this case, for example An acetone, a methyl ethyl ketone, cyclopentanone, Ketones, such as a 
cyclohexanone, methyl isoamyl ketone, 2-heptanone, 1 and 1, and a 1-trimethyl acetone Ethylene glycol and 
ethylene glycol mono-acetate, diethylene-glycol, or diethylene-glycol mono-acetate, Propylene glycol and 
propylene glycol mono-acetate or these monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, 
the monopropyl ether, the monobutyl ether, or the monophenyl ether, and the derivative of those. Ester, such 
as cyclic ether like dioxane, and ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, 
pyruvic-acid ethyl, 3-methoxy methyl propionate, 3-ethoxy ethyl propionate, is used. These may be used 
independently, and may mix and use two or more sorts. 

[0017] Moreover, in this solution for acid-resisting stratification, a surfactant can also be added by request 
for improvement in spreading nature, or striae SHON prevention. As such a surfactant, fluorochemical 
surfactants, such as Sir chlorofluocarbon SC-103, SR-100 (Asahi Glass Co., Ltd. make), EF-351 (northeast 
fertilizer company make), Fluorad Fc-431, Fluorad Fc-135, Fluorad Fc-98, Fluorad Fc-430, and Fluorad Fc- 
1 76 (Sumitomo 3 M company make), can be mentioned, for example. It is desirable to choose in less than 
2000 ppm to the solid content of the solution for acid-resisting stratification as an addition in this case. 
[001 8] The acid-resisting layer in this invention has a desirable thing containing an ultraviolet ray absorbent 
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and a cross linking agent which were described above, or binder resin, although an uhraviolet ray absorbent 
and a cross linking agent are contained as the blending ratio of coal — a case — the ultraviolet ray absorbent 
100 weight section — receiving — a cross linking agent 10 - the 300 weight sections — although the range of 
the 20 - 200 weight section is chosen preferably and an ultraviolet ray absorbent, a cross linking agent, and 
binder resin are contained — a case — the total quantity 100 weight section of an ultraviolet ray absorbent 
and a cross linking agent ~ receiving — binder resin 1 - the 400 weight sections — the range of the 5-300 
weight section is chosen preferably. Although an ultraviolet ray absorbent and binder resin are furthermore 
contained, it is advantageous to a case an ultraviolet ray absorbent 1 - the 200 weight sections, and to blend 
in the range of the 5-150 weight section preferably to the binder resin 100 weight section. If the blending 
ratio of coal with an ultraviolet ray absorbent, a cross linking agent, or binder resin deviates from the above- 
mentioned range, the depressor effect of the reflected light from a substrate will become inadequate. 
[0019] On substrates, such as for example, a silicon wafer, the acid-resisting layer in the resist layered 
product of this invention applies the solution for acid-resisting stratification which is the above, and was 
made and prepared using idiomatic spreading means, such as a spirmer, and it can be made to be able to dry 
and it can form it by subsequently heating at the temperature of the range of 150-300 degrees C. What is 
necessary is just to usually choose the thickness of this acid-resisting layer suitably with the irregularity on 
the front face of a substrate by about 0.05-0.3 micrometers. 

[0020] Next, what is suitable as a negative-resist layer formed in the resist layered product for pattern 
formation of this invention on said acid-resisting layer prepared on the substrate (A) At least one sort chosen 
from the resin which protected a part of phenolic hydroxyl group content alkali fiisibility resin and its 
hydroxyl group by the inactive substituent to the acid, and was made into alkali insolubility, (B) The acid 
generator which consists of an oxime sulfonate system compound and tris (halogeno alkyl) isocyanurate, 
and (C) cross-linking compound are contained. 

[0021] As phenolic hydroxyl group content alkali fusibility resin of the aforementioned (A) component, 
various novolak resin, polyhydroxy styrene resin, etc. can be mentioned, for example. As this novolak resin, 
condensation of phenol system compounds, such as a phenol, m-cresol, p-cresol, o-cresol, 2, 3-xylenol, 2, 5- 
xylenol, 3,5-xylenol, 3, 4-xylenol, 2 and 3, a 5-trimethyl phenol, 2 and 3, and 5-triethyl phenol, and the 
aldehydes, such as formaldehyde, a paraformaldehyde, and a trioxane, is carried out with a conventional 
method, for example to the bottom of existence of an acid catalyst, and it is obtained. While this novolak 
resin has the desirable thing of weight average molecular weight 2000-30000 and a remaining rate of 
membrane falls [ this weight average molecular weight ] less than by 2000, a resist pattern configuration 
worsens, and if 30000 is exceeded, definition will deteriorate. 

[0022] On the other hand, polyhydroxy styrene resin is the copolymer of the homopolymer of 
hydroxystyrene, or hydroxystyrene and other styrene monomers, the copolymer of hydroxystyrene, and an 
acrylic acid, methacrylic acids and those derivatives, etc. Here, as other styrene monomers, styrene, p- 
methyl styrene, alpha methyl styrene, o-methyl styrene, p-methoxy styrene, p-chloro styrene, such mixture, 
etc. are mentioned, for example. Moreover, as a derivative of an acrylic acid or a methacrylic acid, a methyl 
acrylate, an ethyl acrylate, acrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, an acrylic-acid amide, 
acrylonitrile, the methacrylic-acid derivatives corresponding to these, such mixture, etc. can be mentioned, 
for example. While this polyhydroxy styrene resin has the desirable thing of weight average molecular 
weight 1000-30000 and a remaining rate of membrane falls [ weight average molecular weight ] less than by 
1000, if a resist pattern configuration worsens and exceeds 30000, definition will deteriorate. 
[0023] Moreover, the resin which protected some hydroxyl groups of the novolak resin described above, for 
example or polyhydroxy styrene resin by the inactive substituent to the acid as resin which protected some 
hydroxyl groups by the inactive substituent to the acid, and was made into alkali insolubility can be 
mentioned. 

[0024] To this acid, an inactive substituent is a substituent which does not change with acids, and the 
naphthalene carbonyl group which is not permuted [ the benzene carbonyl group which is not permuted / the 
naphthalene sulfonyl group which is not permuted / the benzenesulphonyl radical which is not permuted / a 
pennutation or /, a permutation, or /, a permutation, or /, a permutation, or ] is mentioned as such a 
substituent, for example. As an example of the benzenesulphonyl radical which is not permuted [ a 
permutation or ] A benzenesulphonyl radical, a chlorobenzene sulfonyl group, a methylbenzene sulfonyl 
group. An ethylbenzene sulfonyl group, a propyl benzene sulfonyl group, a methoxybenzene sulfonyl group, 
There are an ethoxy benzenesulphonyl radical, a propoxy benzenesulphonyl radical, an acetamino 
benzenesulphonyl radical, etc. as an example of the naphthalene sulfonyl group which is not permuted [ a 
pennutation or ] A naphthalene sulfonyl group, a chloronaphthalene sulfonyl group, a methylnaphthalene 



http://www4.ipdl.ncipi.go,jp/cgi-bin/tran_web_cgi_ejje 



4/20/2005 



JP, 1 1 .084673,A [DETAILED DESCRIPTION] Page 6 of 1 1 



sulfonyl group, There are an ethyl naphthalene sulfonyl group, a propyl naphthalene sulfonyl group, a 
methoxy naphthalene sulfonyl group, an ethoxy naphthalene sulfonyl group, a propoxy naphthalene sulfonyl 
group, an acetamino naphthalene sulfonyl group, etc. Moreover, as an example of the naphthalene carbonyl 
group which is not permuted [ the benzene carbonyl group which is not permuted / a permutation or / and a 
pennutation, or ], there are some which transposed the sulfonyl group in said substituent to the carbonyl 
group. 

[0025] The substitutional rate according to an inactive substituent to these acids has the 0.01-1-mol range of 
% especially, and the desirable 0.08-0.1 5-mol range of % to the hydroxyl group of alkali fusibility resin. 
[0026] In the phenolic hydroxyl group content alkali fusibility resin of the aforementioned (A) component, 
the copolymer of polyhydroxy styrene resin especially polyhydroxy styrene and p-hydroxystyrene, and 
styrene is desirable. Moreover, since what permuted some hydroxyl groups of polyhydroxy styrene by the 
acetamino benzenesulphonyl radical is excellent in sensibility and definition as resin which protected some 
hydroxyl groups by the inactive substituent to the acid, and was made into alkali insolubility, it is 
advantageous. These resinous principles may be used independently and may be used combining two or 
more sorts. 

[0027] moreover, as an oxime sulfonate system compound of one component of the acid generator of the (B) 
component For example, the alpha-(p-toluenesulfonyloxy imino)-phenylacetonitrile indicated by JP,4- 
73465,B, alpha-(p-chlorobenzene sulfonyloxy imino)-phenylacetonitrile, alpha-(4-nitrobenzene sulfonyloxy 
imino)-phenylacetonitrile, alpha-(4-nitroglycerine-2-trifluoromethyl benzene sulfonyloxy imino)- 
phenylacetonitrile, An alpha-(benzene sulfonyloxy imino)-4-chlorophenyl acetonitrile, alpha-(benzene 
sulfonyloxy imino)-2, 4-dichlorophenyl acetonitrile, alpha-(benzene sulfonyloxy imino)-2, 6-dichlorophenyl 
acetonitrile, alpha-(benzene sulfonyloxy imino)-4-methoxyphenyl acetonitrile, alpha-(2-chlorobenzene 
sulfonyloxy imino)-4-methoxyphenyl acetonitrile. An alpha-(benzene sulfonyloxy imino)-2-thienyl 
acetonitrile, alpha-(4-dodecylbenzene sulfonyloxy imino)-phenylacetonitrile, alpha-(4-toluenesulfonyloxy 
imino)-4-methoxyphenyl acetonitrile, alpha-(4-dodecylbenzene sulfonyloxy imino)-4-methoxyphenyl 
acetonitrile, an alpha-(tolyl sulfonyloxy imino)-3-thienyl acetonitrile, etc. are used. 
[0028] In this oxime sulfonate system compound, it is especially a general formula [** 6]. 

R'-C=N-0-SOa-R* (I I) 
I 

CN 

They are the compound expressed with (Rl in a formula is an aromaticity ring machine, and R2 is a low- 
grade alkyl group or a halogenation low-grade alkyl group), or a general formula [** 7]. 
R»-C = N-0-S Oa-R* (I I 1) 
I 

CN 

They are the compound expressed with (R3 and R4 in a formula are a non-aromaticity hydrocarbon group 
which is not permuted [ a permutation or ]), or a general formula [** 8]. 
A— 6C = N-0-S02-R") • (IV) 
I 

CN 

If the compound expressed with (A in a formula is [ the hydrocarbon group which is not permuted / a 
permutation or / and n of bivalence or a trivalent organic radical, and R5 ] the integers of 2 or 3) is used, a 
good resist pattern with the cross-section configuration of the shape of a rectangle more exact than the case 
where the above mentioned well-known oxime sulfonate system compound is used at nearby high sensitivity 
will be obtained. 

[0029] In said general formula (II), the aromaticity ring machine of Rl means the radical peculiar to an 
aromatic compound which shows physical and chemical property, and a phenyl group, a naphthyl group, a 
furil radical, a thienyl group, etc. are one of such things. Moreover, these aromaticity ring machines may 
have the substituent with inactive chlorine atom, bromine atom, halogen atom like an iodine atom, alkyl 
group, alkoxyl group, nitro group, etc. Moreover, especially in the low-grade alkyl group of R2, or a 
halogenation low-grade alkyl group, the alkyl group of the carbon numbers 1 -4, such as a methyl group, an 
ethyl group, n-propyl group, an isopropyl group, and butyl, a TORIKURORO methyl group, and a 
trifluoromethyl radical are suitable. 

[0030] As an example of a compound expressed with this general formula (II) Alpha- 
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(methylsulfonyloxyimino)-phenylacetonitrile, alpha-(methylsulfonyloxyimino)-4-methoxyphenyl 
acetonitrile, alpha-(trifluoro methylsulfonyloxyimino)-phenylacetonitrile, alpha-(trifluoro 
methylsulfonyloxyimino)-4-methoxyphenyl acetonitrile, Alpha-(ethylsulfonyloxyimino)-4-methoxyphenyl 
acetonitrile, Alpha-(propylsulfonyloxyimino)-4-methylphenyl acetonitrile, alpha-(methylsulfonyloxyimino)- 

4-BUROMO phenylacetonitrile, etc. can be mentioned, 

[0031] Next, as a non-aromaticity hydrocarbon group which is not permuted [ the pennutation of R3 and R4 
in said general formula (III), or ], there are an alkyl group, an alkyl halide radical, an alkenyl radical, a 
cycloalkyl radical, a cyclo alkenyl radical, an alkoxy group, a cycloalkoxy radical, and an adamanthyl 
radical. 

[0032] Here, as an example of an alkyl group, the alkyl group of the shape of a straight chain of carbon 
numbers 1-12 and the letter of ramification, for example, a methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyl, an isobutyl radical, sec-butyl, tert-butyl, n-pentyl radical, n-octyl radical, n- 
dodecyl, etc. are mentioned. 

[0033] Moreover, about the number of installation of the halogen atom in an alkyl haUde radical, there is 
especially no limit, and it may be introduced one piece, and two or more installation may be carried out. As 
such an alkyl halide radical, the alkyl halide radical of carbon numbers 1-4, for example, a chloro methyl 
group, a TORIKURORO methyl group, a trifluoromethyl radical, 2-BUROMO propyl group, etc. are 
mentioned. 

[0034] As an alkenyl radical, next, the alkenyl radical of the shape of a straight chain of carbon numbers 2- 
6, and the letter of ramification, A vinyl group, an allyl group, 1-propenyl radical, an isopropenyl radical, 2- 
butenyl group, etc. for example, as a cycloalkyl radical The cycloalkyl radical of carbon numbers 5-12, for 
example, a cyclopentylic group, a cyclohexyl radical, a cyclo octyl radical, the cyclo dodecyl, etc. as a cyclo 
alkenyl radical The cyclo alkenyl radical, for example, 1 -cyclo butenyl group, of carbon numbers 4-8, 1- 
cyclo pentenyl radical, 1-cyclohexenyl group, 1-cycloheptenyl group, 1 -cyclo octenyl group, etc. again as an 
alkoxy group The alkoxy group of the shape of a straight chain of carbon numbers 1-12, and the letter of 
ramification, for example, a methoxy group, An ethoxy radical, n-propoxy group, an isopropoxy group, n- 
pentoxy radical, n-octyloxy radical, etc. are mentioned for the cycloalkoxy radical of carbon numbers 5-8, 
for example, a cyclo pentoxy radical, a cyclohexyloxy radical, etc. as a cycloalkoxy radical. Especially as 
R3, a cyclo alkenyl radical, for example, 1 -cyclo pentenyl radical, 1-cyclohexenyl group, 1-cycloheptenyl 
group, and 1 -cyclo octenyl group are desirable. Moreover, as R4, an alkyl group, an alkyl halide radical, and 
a cycloalkyl radical are desirable, and the alkyl group of the carbon numbers 1-4, such as a methyl group, an 
ethyl group, n-propyl group, an isopropyl group, and butyl, a TORIKURORO methyl group, a 
trifluoromethyl radical, and a cyclohexyl radical are desirable especially. 
[0035] As an example of a compound expressed with this general formula (III) An alpha- 
(methylsulfonyloxyimino)-l -cyclo pentenyl acetonitrile, An alpha-(methyisulfonyloxyimino)-l- 
cyclohexenyl acetonitrile, An alpha-(methylsulfonyloxyimino)- 1-cycloheptenyl acetonitrile, An alpha- 
(methylsulfonyloxyimino)-l -cyclo OKUTE nil acetonitrile. An alpha-(trifluoro methylsulfonyloxyimino)-l- 
cyclo pentenyl acetonitrile. An alpha-(trifluoro methylsulfonyloxyimino)-cyclohexenyl acetonitrile. An 
alpha-(ethylsulfonyloxyimino)-ethyl acetonitrile, an alpha-(propylsulfonyloxyimino)-propyl acetonitrile. An 
alpha-(cyclohexyl sulfonyloxy imino)-cyclopentyl acetonitrile, An alpha-(cyclohexyl sulfonyloxy imino)- 
cyclohexyl acetonitrile, an alpha-(cyclohexyl sulfonyloxy imino)-l -cyclo pentenyl acetonitrile, etc. can be 
mentioned, 

[0036] On the other hand, two pieces or three hydrogen atoms are removed from an organic compound, and 
the bivalence of A in said general formula (IV) or a trivalent organic radical means the residue in which two 
joint hands or three pieces are formed. Moreover, as a hydrocarbon group which is not permuted [ the 
pennutation of R5, or ], aromaticity and a non-aromaticity hydrocarbon group are mentioned. As this 
aromaticity hydrocarbon group, the thing of carbon numbers 6-14 is desirable, for example, there are a 
phenyl group, a tolyl group, a methoxypheny radical, a xylyl group, a biphenyl radical, a naphthyl group, an 
anthryl radical, etc. Moreover, non-aromaticity hydrocarbon groups are an alkyl group, an alkenyl radical, a 
cycloalkyl radical, a cyclo alkenyl radical, etc. at the hydrocarbon group which does not have the ring which 
shows aromaticity like the benzene ring, a naphthalene ring, a fliran ring, a thiophene ring, and a pyridine 
ring, for example, an aliphatic hydrocarbon radical, an alicyclic hydrocarbon radical, and a concrete target. 
Although any of the shape of a straight chain and the letter of ramification are sufficient as this alkyl group 
and an alkenyl radical, a cycloalkyl radical or a cyclo alkenyl radical has [ the thing of carbon numbers 1- 
12 ] the desirable thing of carbon numbers 4-12 again. As an example of this alkyl group, a methyl group, an 
ethyl group, a propyl group, an isopropyl group, n-butyl, sec-butyl, tert-butyl, n-pentyl radical, n-octyl 
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radical, n-dodecyl, etc. as an example of an alkenyl radical An ethenyl radical, a propenyl radical, a butenyl 
group, a swine dienyl radical, a hexenyl radical, an OKUTA dienyl radical, etc. as an example of a 
cycloalkyl radical A cyclopentylic group, a cyclohexyl radical, a cyclo octyl radical, and the cycio dodecyl 
as an example of a cyclo alkenyl radical 1 -cyclo butenyl group, 1 -cyclo pentenyl radical, 1 -cyclohexenyl 
group, 1 -cycloheptenyl group, 1 -cyclo octenyl group, etc. can be mentioned. 

[0037] Although what was permuted by one piece or the substituent with two or more suitable pieces of the 
aforementioned aromaticity and the hydrogen atom of a non-aromaticity hydrocarbon group can be 
mentioned as a hydrocarbon group which has a substituent of R5, the thing permuted by halogen atoms, 
such as a chlorine atom, a bromine atom, and a fluorine atom, the hydroxyl group, the alkoxyl group, the 
acyl group, etc. especially an aryl halide radical, or an alkyl halide radical is desirable. Here, as an alkyl 
halide radical, a chloro methyl group, a TORIKURORO methyl group, a trifluoromethyl radical, and the 
alkyl halide radical of carbon numbers 1-4 like 2-BUROMO propyl group are suitable, for example. 
[0038] As an example of the compound of this general formula (IV), the compound shown with the 
following chemical formula can be mentioned. 
[Formula 9] 

CH8-OzS-0-N = C-^^C = N-0-S02-CH8 

NC CN 



C H 3- O E S - O - N = C -t';^>t- C = N - O - S O 2- C H 8 

I IQJ I 

NC CN 
C2H,-02S-0-N = CH^)^C = N-0-SOj-C2H, 



NC CN 



C 4 H , - O 2 S - O N = C -f-g^ C = N - O - S O 2 - C 4 H , 




NC CN 
C4H9-02S-0-N = C-(Q)-C = N-0-SOj-C4H, 



I 

NC CN 



C F 2- O 2S - O - N = C C = N - O - S O 2- C F 



I 

NC CN 



[Formula 10] 
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C F O 2 S - O - N = C -jgj- C = N - O - S 0 1- C F 8 
NC ^'^^ CN 
O « S - 0 - N = C C = N - O - S O , -(h^ 



I 

NC CN 



O . S - O - N = C -<g)- C = N - O - S O , 
NC CN 

CH,-<g>-02S -0-N= C C = N-0- S 0,-^)-C H, 

NC CN 

C H,-(Q)-0.S - 0-N = C -jg^ C-N-O- S 0,-<g)^ C H, 

NC ^^^^ CN ■ • 

C H,6-<^)-0,S - O- N = C C = N - O- S 02-<Jq)- 0 C H» 

NC ^"^^ CN 

[0039] On the other hand, as tris (halogeno alkyl) isocyanurate of another component used in an acid 
generator combining these oxime sulfonate system compounds, it is a general formula [** 11], for example. 

C n H S a -«- 1 - n X at 
I 

N 

o=c c=o 

I I (V) 

X i» C o H 2o+ I N N — C n H 311 + 1 -mX m 



The compound expressed with (the integer of 1-5 and m of a halogen atom and n are the integers of 2-1 1 , 
and X in a formula is m<=2n+l) is desirable. 

[0040] As a halogen atom of X of this general formula (V), although there are a chlorine atom, a bromine 
atom, and a fluorine atom, especially a bromine atom is desirable. Moreover, the shape of a straight chain 
and the letter of ramification are sufficient as the CnH2n+l set of this formula. 

[0041] As an example of the compound of this general formula (V), tris (2, 3-dibromopropyl) isocyanurate, 
Tris (2, 3, and 3-TORIBUROMO propyl) isocyanurate, tris (3, 4-dibromo butyl) isocyanurate, Tris (3, 4, 
and 4-TORIBUROMO butyl) isocyanurate, tris (4, 5-dibromo pentyl) isocyanurate, Tris (3-chloro-4 and 4- 
dibromo butyl) isocyanurate, tris (2, 3-dichloro-4, 5-dibromo pentyl) isocyanurate, etc. can be mentioned. In 
this, especially a desirable thing is tris (2, 3-dibromopropyl) isocyanurate. 

[0042] the acid generator in this invention ~ said oxime sulfonate system compound and tris (halogeno 
alkyl) isocyanurate which were carried out - weight ratio 1:10 thru/or 2:1 ~ 1:5 thru/or 1 : 1 come out 
comparatively preferably, and it mixes. Rather than this, even if there are many amounts of tris (halogeno 
alkyl) isocyanurate at least again, the pattern of a good cross-section configuration is not obtained. 
[0043] On the other hand, as a cross-linking compound of the (C) component, although commonly used by 
the negative resist of a chemistry magnification mold as a cross-linking compound conventionally, it can be 
chosen out of inside as arbitration. As such a cross-linking compound, the amino resin which has hydroxyl 
or an alkoxyl group, for example, melamine resin, a urea-resin, guanamine resin, glycoluryl-formaldehyde 
resins, succinyl amide-formaldehyde resins, ethylene urea-formaldehyde resins, etc. can be mentioned. 
Although these are easily obtained from a melamine, a urea, guanamine, glycoluryl, a succinyl amide, an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



4/20/2005 



JP,1 1-084673, A [DETAILED DESCRIPTION] Page 10 of 1 1 



ethylene urea, etc. by making these react with formalin by ebullition underwater, making lower alcohol react 
to methylol-izing or this further, and alkoxyl-izing, they can obtain NIKARAKKU Mx-750, NIKARAKKU 
Mx-290, NIKARAKKU Mx-30 (all are made in Sanwa Chemical), etc. as a commercial item. 
[0044] Moreover, the phenolic compound containing hydroxyl or alkoxyl groups, such as benzenoid [ which 
has alkoxyl groups, such as 1 , 3, 5-tris (methoxy methoxy) benzene, 1 and 2 4-tris (isopropoxy methoxy) 
benzene, 1 , and 4-screw (sec-butoxy methoxy) benzene, ], 2, 6-dihydroxy methyl-p-cresol, 2, and 6- 
dihydroxy methyl-p-tert-butylphenol, etc. can be used. These cross-linking compounds may be used 
independently and may be used combining two or more sorts. 

[0045] As for the resin of the (A) component, and the cross-linking compound of the (C) component, about 
the blending ratio of coal of each component in a negative-resist layer, it is desirable to blend at the weight 
ratio 100:3 thru/or a rate of 100:70. If there is a possibility that sensibility may become inadequate when 
there are few amounts of a cross-linking compound than this range, and it increases more than this range, in 
a uniform resist layer's being hard to be formed, development nature also falls, and a good resist pattern 
becomes is hard to be obtained. Especially the desirable blending ratio of coal of the (A) component and the 
(C) component is chosen from fields, such as formation of sensibility and a uniform resist layer, and 
development nature, the weight ratio 100:5 thru/or in 100:50. 

[0046] Moreover, as for the acid generator of the (B) component, it is desirable to blend at 0.1 - 30% of the 
weight of a rate to the sum total weight of the aforementioned (A) component and the (C) component. (B) If 
the amount of a component deviates from this range, in an image's being hard to be formed, development 
nature also falls, and a good resist pattern becomes is hard to be obtained. Especially the desirable loadings 
of this (B) component are chosen from fields, such as image formation nature and development nature, in 1 - 
20% of the weight of the range to the sum total weight of the (A) component and the (C) component. 
[0047] As for this negative-resist layer, in the resist layered product of this invention, it is desirable to 
dissolve for example, the aforementioned (A) component, the (B) component, and the (C) component in a 
solvent, to prepare the solution for negative-resist stratification, to use idiomatic spreading means, such as a 
spinner and a doctor knife, to apply this on an acid-resisting layer, and to make it form by drying. As a 
solvent used for preparation of said solution for negative-resist stratification For example, an acetone, a 
methyl ethyl ketone, cyclopentanone, a cyclohexanone. Ketones, such as methyl isoamyl ketone, 2- 
heptanone, 1 and 1, and a 1-trimethyl acetone Ethylene glycol and ethylene glycol mono-acetate, diethylene- 
glycol, or diethylene-glycol mono-acetate. Propylene glycol and propylene glycol mono-acetate or these 
monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, the monopropyl ether, the monobutyl 
ether, or the monophenyl ether, and the derivative of those, Ester, such as cyclic ether like dioxane, and 
ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, pyruvic-acid ethyl, 3-methoxy 
methyl propionate, 3-ethoxy ethyl propionate, can be mentioned. These may be used independently, and 
may mix and use two or more sorts, 

[0048] Moreover, this solution for negative-resist stratification can be made to carry out addition content of 
what is used [ surfactant / the additional resin for improving the engine performance of the additive which 
has a miscibility by request further, for example, a resist layer, the plasticizer, the stabilizer, the coloring 
agent ] commonly. 

[0049] Next, this invention approach which forms a pattern using the resist layered product obtained by 
doing in this way is explained. The conventional lithography technique is used as this pattern formation 
approach. In a negative-resist layer, first For example, after irradiating alternatively actinic rays, such as 
deep-UV and excimer laser light, through a mask pattern using a contraction projection aligner, Heat-treat 
and, subsequently the development of this is carried out with a developer, for example, an alkaline water 
solution like a 1 - 10-% of the weight tetramethylammonium hydroxide water solution. After forming a 
negative-mold resist pattern on an acid-resisting layer, an image faithful to a mask pattern can be obtained 
by using the dry etching system [ layer / which was exposed / acid-resisting ] using the plasma etc., and 
etching a negative-mold resist pattern as a mask. 

[0050] In this case, since the resist pattern which was excellent also in fidelity by using a phase shift mask 
as a mask pattern can be formed, use of a phase shift mask is effective in the resist layered product of this 
invention. In order a cross-section configuration is especially excellent in the resist layered product of this 
invention and to make high Rhine of fidelity, and a tooth-space pattern form, combination with the phase 
shift mask of an alt. NEITINGU mold is effective. 
[0051] 

[Effect of the Invention] The resist layered product of this invention does so the effectiveness that the resist 
pattern excellent not only in a cross-section configuration but fidelity can be formed, by having a negative- 
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resist layer containing the acid generator which consists of an oxime sulfonate system compound and tris 
(halogeno alkyl) isocyanurate, and there being no interlocking of the negative resist in the contact part of an 
acid-resisting layer and a negative-resist layer, being able to form the negative-mold resist pattern which has 
a rectangular cross-section configxiration, and using especially a phase shift mask on an acid-resisting layer. 
[0052] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a 
detail ftirther, this invention is not limited at all by these examples. 

[0053] Cymel 1 123(Mitsui Cyanamid make) 8g which is a benzoguanamine derivative as example 1 cross 
linking agent, screw (4-hydroxyphenyl) sulfone 2g, and 4-(4-hydroxyphenyl) sulfonyl phenyl methacrylate 
4g of weight average molecular weight 3000-4000 were dissolved in propylene-glycol-monomethyl-ether 
190g, and the solution for acid-resisting stratification was prepared by filtering using the membrane filter 
whose aperture is 0.2 micrometers. Subsequently, after carrying out spinner spreading of this solution for 
acid-resisting stratification and performing desiccation processing for 90 seconds at 90 degrees C on a 
silicon wafer, the acid-resisting layer of 0.2 micrometers of thickness was formed by heating for 2 minutes 
at 1 80 degrees C. 

[0054] Next, the copolymer (weight average molecular weight 2500) 100 weight section of hydroxystyrene 
and styrene and the Mw-30(made in Sanwa Chemical) 7 weight section which is melamine resin were 
dissolved in the propylene-glycol-monomethyl-ether acetate 500 weight section, the alpha- 
(methylsulfonyloxyimino)-4-methoxyphenyl acetonitrile 1 weight section, the alpha- 
(methylsulfonyloxyimino)-phenylacetonitrile 1 weight section, and the tris (2, 3-dibromopropyl) 
isocyanurate 3 weight section were dissolved in this as an acid generator, and the solution for negative-resist 
stratification was prepared. Spinner spreading of this solution was carried out on the above-mentioned acid- 
resisting layer, it dried for 90 seconds at 1 10 degrees C, and the negative-resist layer of 0.7 micrometers of 
thickness was formed. 

[0055] Subsequently, after exposing a negative-resist layer through an alt. NEITTNGU mold phase shift 
mask using NSR-2005Ex8A (NIKON CORP. make), exposure afterbaking processing was performed for 90 
seconds at 120 degrees C, and subsequently negatives were developed for 65 seconds in the 
tetramethylammonium hydroxide water solution 2.38% of the weight, and it rinsed for 30 seconds and dried. 
When the cross-section configuration of the 0.1 8 -micrometer Rhine pattern formed after the development 
was observed with the electron microscope, to the acid-resisting layer, it is the pattern of a perpendicular 
rectangle correctly and interlocking in a contact part with an acid-resisting layer was not checked at all. 
[0056] The pattern was formed by the same actuation as an example 1 except having replaced the solution 
for acid-resisting stratification used in the example 2 example 1 with what was prepared by dissolving in 
propylene-glycol-monomethyl-ether acetate 190g, and fiUering using the membrane filter whose aperture is 
0.2 micrometers as a cross linking agent for Cymel 1 1 25(Mitsui Cyanamid make) 8g and screw (4- 
hydroxyphenyl) sulfone 6g. Consequently, the cross-section configuration of the 0.1 8 -micrometer Rhine 
pattern formed after the development is the pattern of a perpendicular rectangle correctly to an acid-resisting 
layer, and the image faithful to a mask pattern with high dimensional accuracy was formed on the silicon 
wafer also in the pattern which interlocking in a contact part with an acid-resisting layer was not checked at 
all, and was formed of dry etching processing of an acid-resisting layer. 

[0057] The pattern was fornied by the same actuation as an example 1 except having replaced with the tris 
(2, 3-dibromopropyl) isocyanurate 9 weight section the acid generator used in the example of comparison 1 
example 1 . Consequently, also in the pattern with which interlocking in a contact part with an acid-resisting 
layer was checked, and the cross-section configuration of the 0.20-micrometer Rhine pattern fonned after 
the development was formed of dry etching processing of an acid-resisting layer, dimensional accuracy was 
poor. 

[0058] The pattern was formed by the same actuation as an example 1 except having replaced with the 
alpha-(methylsulfonyloxyimino)-4-methoxyphenyl acetonitrile 3 weight section the acid generator used in 
the example of comparison 2 example 1. Consequently, the breadth of the skirt of few rectangle patterns was 
accepted in the cross-section configuration of the 0.20-micrometer Rhine pattern formed after the 
development to the acid-resisting layer. 
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'^?^mm^m:}nmmh^j:':>x< 

[ 0 0 0 3 J d '5:^3KtCieH-rS h 

vmmAt. wm<r>msA^zi: y)^Ltim<7)m!mm 
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[0 0 04] -eUT, ifi'Jm.WXYii\^X\t. miM 

[0005] —-H. ^ifm^vy. Y b LT«. mtim 

[00 06 J L*>L^**^>. C:ti*Tc^^t;^iM1iM^">* 

mi,z:^:^mu=j:^hizt5\^xii. mmjkm±x' 

[0 0 071 -et-C. R»tl»itJ!JiTBIrHJ^5&cp^O 

mti7i$k\^^9-yimhtv^\^Zb\,z^h. 
[0008] 

[56B3*<8f^t J; 3 t-rSiSJa] *^HB(i. ^<0J: a=5r 

^Mzmm-hv^r)v^9mL. **o 

d hf^'y-ym^m\^-Jx\-mmiim/^ix^m^^tif^ 
i^-ymmim^mk'th^biumh t-c^^it^t 

[0009] 

[IHSSrM^t- S;ti6<!0*gl] *S6Bj^<^ji^ RStE&jh 
[0 0 10] "f^Sri.^.. *»B^«, S«Lhfclfttt/?>nfe 



i^'x h«iifitc<o^^;yspi/x hm\,z^mi^mtKmzm 
jiyi-yy-^&zb^mib-t^^^^-ym^ijm 

[00 11] 

[56BBioiiM<ojg®] :$i^mcr>]yi^xhmmmzti\,^x 
m^^t:>ixi>mmikmiz-:>\,^xiimzmmi^<. zti 
^xui^x httmizmm^tix\>^h fc<7)<o4>*>ii.e«(c 

(o. m^mmmb^u yy-mmb sr#*-f s to. 
mfmmmbmimb^u yy-imb i&^^s t 

mm,i. -mzm\-wmmbLxm\.^t=fix\.^i>^ 
yYy:cyymt^. r^/^^yJMt-^. -Jy^^- 
ivxivit^ym^-^ik. 'Jy s.~)vx)Vifp.^i^Ym\.^ 
^fc'cov^-rn-cfcii^, z.<r>i.o^j:m^wm<r>mb 

UTIi, 2, 2' , 4, 4' -xh7bHadfi^AC>.y 

ys.jy. 2-bHo^>' 4' -v^'i-)vr^J^y 

Yy^^jy^ 2, 4 - v'b Hodri^- 4' - y^f-zPT 

^y^yYyx.yy^ 2. 4 - s^bHa^fi^ - 4' - i^' 
xf-/ursy'<.>'y7x>/>'. 4.4' mx (>?xf- 
/PTSy) ^yv^xyy. 4, 4' - b*x 
rsy) ^yVyx.yy^i£ffy<.yYy3,yyjMt^ 

Igj, 3 - b Yvt^i^ - N - (4 - l^x.i-jVT^y^yi? 
Ofy) T—Vy^ 2-bHn4fi^-N- ( 4 - v'x^ 

/u-rsy'^yi^'UT^y) r— Ui'. 4 -bHD^>--N 

- (4 - i^*xf•y^r$y<:^i^'Ux>) r-'jy, 4 - 

b Ka^«^ - N - (4 - i^3:.^Jl'T^y^yi^Vy'y) 

- 1 --^7f•/^TS>-. 2 - bHndfj^- 5 - ^'an- 
N - (4 - i^X-f-zPrSy^yi^'Uiry) T-U>-, 
2. 4 - >»b - N - (4 - j^xf-;Pr5>'^>' 
>'*Ux>') r-U^-. 3 --M3-4 -bHo=JlrJ^-N 

- (4 - v^x^yPTSyO-i^'Ux:^) T-'Jy, 2 - 

- 4 - b Ho^i^ - N - ( 4 - v'xf-zur S^-^ 
i^S^'Uxy) r— Uy, 3 - bKo^v-- 4 -;><h^i^ 

- N - (4 - i^x.^)vr ^ j^yj^jfy) r-y>-> 

4 - i^xf•;^r5y - N - ( 3 - b Hn^v' - A-jtV 
^'^K.yi;\jT'y) T=^^jy^ififihh. -f-<o{i35»\ iJc 
<^^t:^hTYyi^yjm-^hm\>^h^bifi-^ 

[^4] 
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OH 

(H.O.N-^)- C H-N-^)- O - C -^)- C -O ^^N-C H-^)-N( C,H.). 



NOs 



OtN 



<H,C«),N^@-CH-N-^^0-C-^-C-O^^N-CH-^-N(C,H,). 



/ II \ 

• C,),N-^^CH=N-^^OCH, H,CO-^^M«CH-^^N(CiHt)i 



(H 



NOt 

(H,COiN-^-CH-N-^-0-C-^ 

O N;-0-^)-N-CH-^^N(C,H,). 



<H,COiN-^-CH-N-^- 



it 



0-C 

II 
o 

OCH. C-0 



H,C o'^^-N-C H-^^N(CiHi) 



»C,)tN-^-N-CH-^^OCH, C- 



HiC0-^O)-CH-N 



b'X (3, 4 - i^'b Ko4f>'7x:i;l^) 
b'X ( 3, 5 - >'*b Hodfi<'7x-;W) b'X 
(3,6 - ii't Hn^S^^x— t*X (4 

- b Ho^v-^i-;!-) b*X ( 3 - b H D=Jlf 

b'X (3, 5 - i^y<^fl^ - 4 - 
t Fo^Sfs^^x-zP) :^;P;Jt>'=5rif<0i^7x:i;W;^;W:t; 
>IMt^. b';?. ( 2, 3 - i^'b Ho=^rj^7x:i;P) x 
/l^3^^i^h\ b':^ ( 5 - ^'aa - 2 , 3 - i/b Ka^v- 
7x-;^) ;^;l^;}:drv'b\ b';:?. (2, 4 - i^'bHa^fv- 
7x— ^P) X/P^^fv'H. b*X <2. 4 - i^bHo'fi^ 

- 6 - ;<^/J^7x— /l-) X;P)lt^f i^H. b'X ( 5 - 

n - 2 . 4 - yb Ka^>'7x:=:;U) XJV-^t^^i^V . b' 
X. ( 2 , 5 - v'b KOi^ri^7x— /W) XlUTh^i^V^ b' 
X ( 3 . 4 i^*b Hodf i^7x::l;^) X;P-*dfi^H« b' 
X ( 3 , 5 - v'b Ho^i^7xr.;P) xyi'd-v^i^H, b' 
X (2, 3, 4 - M>bHadfi^7x— /W) X/PJlt^v- 
b'X ( 2 , 3 , 4 - h U b Ho^ri^ - 6 - J<^;l^7 
xc:i;l^) b'X ( 5 - ^'oa - 2, 3 . 4 



- h'Jbh'o^ri^^x:::./!^) X/1^5^^j/-K. b'X (2. 
4.6- hUbHodf>'7x-;l') X/^7^^^^H. b'X 
(5-^'OD-2. 4, 6 - MibHa^fs^^x-ZP) 
x;^;^^i^ H=5rif«5r)i;7x:=.;WX;l^*#i^FjR^-^1SFSr 

[ 0 0 1 2 ] t^. mmmt txit. tm^zi o eeisi 

-3t<0, Mitfbl«n^>'T;t"Sf/l/ffiX{4r/P3#S^T 

^ f-o-;l'SX«4T/P n ^ S v ^{4-5- OM* 

ir^y, /I'-^U/K X^i^—m^T^Y. x^l^ 

mi. mtii:>(9^y. mm. t^r^t^y. ^yvirr 
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-^-Sy. i/U3— /un^U/K X^i^=:^fUT^V. xf-l/' 

j( f-o-/Hb-r S i: i 0 , «>S V ^{i Ztiiz^ iz^ 
:i'>'— x^'y— ;k n - rn-''?y— ;k ^fVT'a-'f 

[0013] zti(><^y^mmit^<o'i*Tii. mz-^ 

A 

N N 

>» X 

U-/P»X(i-NR«R7»*^L. R6, R8, 
Rs, R'<'&t^R'H47t**V^fc:^tA>M=5ro<fefe<OT, 

^H''*'tcflPr3E^-64~6ffl<^R6, R^, R 
8. R9, Ri«atXR"<0«*»c0iJ'-^r<fct.2ffl{4^f-n- 

^f-;PS**¥%3. 7fligSI§a-CV^SMx-7 5 0. 
^§#i."CV>«>Mw-3 0 (^^-rfttH|P^-$;i!r;Pa 

T^ym. li^oyy^yxju^^ym. T:^v)\^j^mm^b' 
tfihhtfi. mzT^vju^mmiii»iL\'\ zeon^o 
fumifSibLxii. mtti^vi^i^juTifuu-h. m 

y W'- h^fc'or/i-^^i^r:? u u- h . 4 - ( 4 - b k 

X^/I^T^'UU-h, [4 - (4 - bHo^rv-^x 



US : 2. #tC3 : 7sSrV^L7 : 3<0**^f<c^. 

[4 - (4 - bHn#i^7x— ;^) X;^;^rl;^7x-;^ 

[0015] *l|H^<^«««stti»tSRIt|J&it«t={4. 

mm. -ru-oi!, o - bKD:^f$^s,&# 

Bl. 3. 5 ;/-ha^J,#ll. 2, 6 - i-'b Hodfv 
o - b Kn^rv3?,&«Ki: p - ^ 

E-fk^tti^) ^j:b'(om^i:mm-&Zbi}^X'^t. 

[0016] zcD^mjkmii. mi.ts±^Ltim9m 
mmsLvmsm^f<^ yr-mssbimizjtii:,xm^ 
^tih=&-mmm^m^^mnzmmLxmmf:mm 

t tfix^ s . cicoiRcojg^fc Lxii. mtar-k h y. 
yi'i-)V3i-j-)vyvy. i^^xn^y^ yy. i^^u^^^ 
jy. ^f-;Myr5;p^^hy. 2. -^y^jy^ i, 
1.1- ^•;^^/^r-b^y:3:^:<o^^>^•^. xf-p- 
^'^'yn-yK xf-ix^:^^'y3-/i^yr-fe-r~h, >'* 
x^uy^y a— /PXJii^'xf-uyiry r-fe 
7^~h. rabPi^^ya— 7°obP>':J'y 3— ;W 

iv. ^yxf-zi^x.— f-;i^, ^yrntr/wx— 
7'f•;^x— x/l'XJi^: y 7 X ^;i/X-x;i/:5r i: co^filliT* 

x-7^;Mi^. ?LS?x^;P. »®Sp<^/U. i^i§xf-;i^, 
b;Pb'yl!^f-;p. b/i^b'^-Kx^/U, 3 
-^bdfi^rotf:tygb<^;K 3 -xhilr>-Tob^ 
>'B?x^;l^^r4f<Oxx-7^;l/«^:ff*«fflV^4>iiS, in«5> 
»4*MTfflV^TtJ:V^L. 2aiJLhS-S^Lrffl(,>t't 

[ 0 0 1 7 ] :Lff>mm!^jmmismm!iz\t. 

^tt<^|6l±-^:^hyx-j^3>'B&jh<?);ta6(c. WStcJ; 

vSttSiJt L-CJ4. CaJiJf-^-^oysc-i 0 3. SR 
-100 («H»^a$8) , EF-3 5 1 (m^fcflEmfc 
S!) , 707— HFc -43 1, 709— HFc-13 
5. 7n^— HFc-98. 7n5— HFc-430, 
709-KFC-17 6 (tt*:3MttSg) ^rif^7»/« 

bLxiiRmmjkmm&mmKDwm^izMLx. 20 

0 0 P P m^er>!mvmMff)i!fint 

[0018] *5|Hg{c*J(t-&Rltl»iUU4±IBLJt i d 
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L<«2 0~2 0 0fi»gi5c7)eH*<S{ftl.. S^t^i-hia 

^^'hiia®iRipjtiRf§a'jc^ffa i o om»6P(; 
~3 0 ofi«aiJ<o«ffl36<i!{f#is . § t> lizmmmm 
^-<si§iooMa5(c*fL, 

[00191 ^^fmwjx hmmt^^^zinft^m± 

v^-ci 5 o~3 0 ox:<r)ms<7)imxim-ti>zbi,zi 

mo. o5~o. summBiT. mRmmcomaizi:*) 

[0020] mz. ^^R<r)^^^~>mmmvi^:^ vm. 
mmzii\.^x. mwLHzm'rt>ixrzmimim±m<D±. 

^(TfTms^ry-uimzn Lx^T&m:msmx'ms. u 

t> ISi: . ( B ) :^df h^^StXh 
56^Ji: . ( C ) mmitit^mb tiOTJ* 

C 0 0 2 1 ] Kfie ( A ) js^co^x y-;Hfokffi«^^r 

flg^'J t Ha=^ri^xf-u:^iiMSI§^:ifS-^ff SCI 

m - ^UY—fU. p - ^'py— ;K o - 

2. 3 -^ri^P/-7K 2. 5 -^i^^y-;l^. 

3. S -drv-l^y-ZK 3, 4 -dfi^py-;P, 2. 

3, 5 - ^u;><^;^:7xy-/^. 2,3,5- m;x^ 
)VV3.j~)V*i\i<r>y3.j~)vmc^b. iti)VJ>.r)V 

/^rt Yn.b^mssm^m^T^.z'mAzx o^s-ti- 

t:f§<bit^ t<OT&S. Z.<r)jif.^ v9mmi. 
%iHF-fi200 0~3 0 00 0<»5«><0*«jgF*L<. 
*«VJ&^»*<2 0 0 0*SfC-J4^^*<ffiT-rS i: 

0 0 0 0 ?&iSi& i:«?««fc&*^-fl:-r& . 

10 0 2 2] ;icu b Kn^j^x^^y^Sflili, 



iy7.i'vybr^^})vm^y.9^ ^)iv^^ixhvwm 
W.b<r)^n-^ti:\ixth>h . zzx\ mcox^uy^M^ 
MHib LXii. mtiixi-uy. p - ;^i-jux^iyy. 
a - pt^/I^Xf-py, o - pt^/PX-f-Uy, P - h=Sf 

i^x^iyy. P - ^\:iox^uyRx/ztit:><r>m^^ 
b'i)mfi^tii>. *)trj?i;;uSg^^:5'^'J;i-K<0^ 

T:?' i;/l^2 - b Hndrv-x^/W, i;;H?2 - 
bHo^>-rnlf;K r^U^HSTSH. T^'liodb 

<7)ig-^^ir5:^(f S :ibtf^X^ h . ::<7)-KU b Ho^ 
i-X^py^fflJia. «»^J%tJi-^M 10 0 0-300 
0 OOi,cO*W* t < , MI¥%iH^**« 10 0 0*111 

X\tl^mimf'^hbb\i\,z. x^vxyn^-ymi. 
im<-^£h\.. 3oooo^m.hbmmif^^ 

[0023] *3t. *i^<0-g|5*SSfc:*tLT^«tt=3: 

wsmx^'m.'Lxrivf] y^^gttt L/tiaflgi: 
[0024] zL<rmznvx^m'Strj:W§kmb\i.. mz 

i.^mV^ts:\^W8^<r>^bX'h'0 . Cicoid^:^^ 

>'X;^J^— x^yi^v-tfvxyu*^;!^^. rob 
yx)Viii=:.)Vm^ li^ii'^y-^i^yxfV^^—tvm. x^ 
Wmx\i^Wmcoi^yifvy^)Vif^-}\/&<r)mb LT 

[0025] :iixhffmizn\^x^^m:mmmi,zx s 

a«i^i. r;U;*t;^}§tt®lii07Ki^tc^*L. 0. 0 

l'^l=^)V%<Dm&. m^ZO. 0 8~0. 15^;l'%<0 
[00 26] liriB(A) J^^J-CD^xy-zH^^e^^^t 
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<r):^^i^J>.xJU^^:^-hmt^^tLx^t. m^amt 

¥4-7346 5#4^«tie®$tlTV^S « - ( p - h 
tl'a^yXJUni—)U:t^i^^ S y ) - 7 X — ;l/r-fe h — h 
U/l/. o - <p - ^'o^'<.>•^f:^x;^:^:i;^^^-#S^-^ 5 
y) - ^x^i^yPT-feh— hU/W. a - (4-^hoO' 
■^yX)i'Hi—)V:^^>'-{ 5 y ) - 7 x-zl^T-b hri h ij 
/K a - (4 -:=.ha - 2 - hi;7;W3tD;><-?«;l^>-4f 
yXtl-iti^^lV:^^ v'-f S y ) - 7 X -;Pr -fe h - 

/i^. a - {'^y-^yxivii-^—jV^^i^^i sy ) - 4 - ^' 

007x::^;l'T-feh— MJ/P. a - {^y-^iyxiViti— 
/P^r^WSy) -2, 4 - 5^^'ua7x::i/wr-bbr. 
hU^u, «- ('<.>'-fe'y;^;i';^-;i'5}-^fW 5y) - 
2. 6 - v'^'on^x— ^i-T-feh— hU/K «- C^.:^ 
-tfyX/I^T^ci/Pjf^W Sy ) - 4 ,?< h^v-^x^i/l^ 

:t^>'-f5y) - 4 - y h=^r>'7x:::.;l^r-feh-M; 

a - ('<.:y-fe'>-X;l'4^r:;U:t^i^'f Sy) - 2 - 
x:i;WrHrh— a - (4 - Y'f^'JV^y-^y:^ 
/P*- ;P:t^i^>f 5 y ) - 7 x^/l'T-fe h — ^ l>;l^. a 
- ( 4 - VJV:z.yX)V-ii—tV:^i^i^^ 5 y ) - 4 - y h 
'^x7x-;UT-febr:.Mi/K a - (4 - H-ri^/l/O- 
^fy;^;U*::i;U:t^f i^-Y Sy ) - 4 - y h^i^y3^~)V 
r-fe N:=. h U/P, a - ( h ^JlVXJVifr^—H'^^i^^f * 
y) - 3 -f-x:i7Pr-bh=.NU;U^:if*<fflv»^>ixS. 

(•(be] 

R'-C=N-0-SO.-R« (I I) 
I 

CN 

R»-C = N-0-80i-R« (I I I> 

I 

CN 



A-<C=N-0-SO»-R») . (IV) 
I 

CN 

S8IO^-fb*3gS. n « 2 X{4 3 Ol^T'S) S ) 

N*fl:-^*fflv>it«^J: 0 1 J: OlSfjaK-CjESI 

[00291 ItneHR^ (II) tctJV^Ts Ri<0^# 

[00301 ^io-^^ (II) x^h^ixhit-^m(r> 

mtl-XM. a - (yf-;l^>^;U)fv-;U:t^i^>f *y) - 
7x— ;wr-feh— h!);K a - (y-?-;l^x;l^j^c:i;i/3r^ 
WSy) - 4 -y h=^fs^:7x::^;l^r-feN-M;;K a 
- ( M;7/l';tay-^/t'X;t';J^^;I^::t^W Sy) -7 
X— /wr-b h U;P. a - (Ml 7;U3i-ny 
:^-;l^:t^W 5y) - 4 -y hdf^-:7x^/PTbh- 
hUyK a - (x^;^:^;^;^-;^3r^>'>f 5y) -4 - 

y h'¥i^7x::z;kr-feh— hy;K a - (rne;U>?.;U 
;Jx-;l^3f^W - 4 -yf-;l.7x— ;WT-feh— 

U/W, or - (y^/UX^U;^^;^?}-^?^^ 5y ) - 4 - ^ 

[00311 »:tc. t5^HR^ (III) (ciSttS. R 
3&t^R«<O^XJ4*^i60^^^#®ltt^^S»i: L 

[00321 CI^-Cs TfV^fV^comb tTJi. ^|gt 

i~i 2coittiH^{4«ywi.«<or;w=sf/p«, 0l;t.{fy 

n - >f y yf-zl^. sec- t e 

r t - :^f-;t«. n - n - n 

(00331 ^Noy wfc7';p^;i/«tc*j»ts>'No 
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[0034] TJU^-Jl^t fC<i. ^ia:2~ 

«jR5~i 2<o^'^oryp=^f/t«. mttiiy^n^y'f- 

4~8<02^^'or7U^r-;l/a, miHil - i^^'nT'T^— 
1 - i^^u-^y^—)\^m. 1 - i^:?n'vdffer:;i/ 

1 - i^^a'^Tf-tum. 1 - v-^o3r:?'-f-;pa 

^:if3&«. 7*;l^3^v«i: LT(i. ^|gtl~12 

n -'<:^b^fi^«s n - 3r^'f-/WJl-^>'«^i:*<, 
2^^'ar/l/3=^ri^SJ: LT«. Dt3R»5~8<Oi^^nr 

or;p^-;PS. 0!lit?i - i^^'a^:y7'-;i^. i - 
i^^n'\.^^—fum, 1 - i^^'o'^r-r— /i^&rxi - 

'fvratr/i^, y^;wa^i:'co^iai~4iO 

(00351 C<OHK^ (III) X'^h^Khit-^ 
<^mt\^X\i. a - (;><^;P;^;W4^^;i/:t^W 5/) 

- 1 - i^-:f\3^y^~)VT'^V~V^) a - (j^i-JU 
x;U5lt:=.;|^3r'^W Sy) - 1 - 5^^'a'^^f-fe:=.;l^r-fe 

1 - j^^'o'^srf-— /i^r-feh-MJ;K a - 
/l/;j»:x;P3j-=^W sy) - i - s^^'ajf^'-r— /WT-feh 
a - ( hU7yP3rn;><^;PX;P*i::;Pji-dfi^ 
'fSy) - 1 - i^^'o^yx-Zl^T-fehrz.MJ/K a- 
( h y ^/I-jTo^ ^A'X)i'Hi-)V:^^i^>{ 5 7) - i^^' 
a-^^df-fe-zi^T-fe h — M);l'. «- (xf-;l^x/P;it-;U 
:t^v-fSy) - xf-;ur-bh^MI;P. «- (rat 

)Vx>VTii—)Vit^ v-f 5 y ) - r a t;i^r h - m; 

a - (i✓^'^'^^i/•;^X;^;^:::y^:t^W 5y ) - 
i^:?'a'<>^;l^rHr h::iM;;K a - ( >'^'a^^r>';l^ 
X)Vif^—H':^^>'^ 5 y ) - O'^^ i^7UT-fe h - h 
U;K a - (>'^'aA.;^fv';i^x;l':Jt=./l'3r^W 5y) 

- 1 - S^^n'<>'Trr.;ur-feh-hU;w=5rif*^fSi 



[0036] fi!j:tr, Mf2-«ii»: ( i v ) tctjit«> aoh 
mmmt^mi^y-^>m. -f-y^^uym. y^y 

X ym. e U i^'^SiO i ^ ^^SSilS S:^ 

«<ov^-m-ct,J:v%*^ ^ai~i2<ot«oj&«. 

»i. xf-;PSs rntr;i/«. -fvrntr;U 

n - sec- tert-y^ 

n - -^Vf-Zl/^. n - Jf^'f'-'k*. n - V^^i^fU 

<rmh LTJ±. 1 - i^-!'X3yf=-l\^. 1 - i^'S'u^y 

y-:=.)vm. 1 - 1 -s^iJ'o'srx 

[0037] R6<od ^s»<oMS^s-qrrsKfl:*««i: 

mm.=^<r> 1 MX{i2fflijLb!»*3iS^rB^-Cfi^$tut 

u -)vmx\if\uyyitr)V^fvm'n^ uv%. c: 

- '/u^y-u\:fvm<7)iioi'j:mM^i'-A(r)f\uyyit 
[0038] zco--m^ (IV) coit-^(r>mt LX 
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CHa-08S-0-N = C-^^C = N-0-S0s-CHj 



I ^ I 
NC CN 



C H a - O a S - O - N = C -f;:^>Y- C = N - O - S O g - C H a 

I IQJ I 
NC CN 

CtH»-O«S-O-N = C-^^-C=N-0-S0a-CaH, 

NC CN 

C 4H0- O aS - O ~ N = C -i^^^l- C = N- O - S Oa- C 4H, 




I 



NC CN 



C4H,-0 8S-0-N = C-^^C = N-0-SOa-C4H, 

NC CN 
CFa-OaS -0-N = C-^^C = N-0-SOa-C Fa 

NC CN 



[^101 



CF«-OaS-0-N«C-|gj-C=N-0-SO,-CF« 
NC CN 
O t S - O - N - C C - N - O - S O » -^H^ 
NC CN 
^^O.S-0-N = C-^^C = N-0-SO,-^^ 
NC CN 

C Ha-^^OtS - O -N= C C = N- O- S 0 C H. 

NC CN 

C Ha-^^ OaS - O -N- C -jgj- C = N- O- S 0 «-^^ C H, 

NC CN 

CHa6-^^OiS-O-N = C-jg^C = N-O-S0a-^^0CHa 



NC CN 

[0 0 3 9] mfj. K56Sa«If=tJV%T. ZtliyCOyt^i^ -hkLXli. mti£-^ 
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I 

N 

o=c c=o 
i I 

Xn C aH Sa^l -m*~~ N N — CnHaa-fl-mXi 



(V) 



-1 l<7)iaaT-S>-pT. mg2n+lT'*>6) TSi^S 

[0 04 01 zco—m^ (V) (oxffyy^x^yym'ftL 
[0041] ^:<o-«^ ( V ) <mt-^(r>mt Lx\i. 

hUX (2. 3 - i^'yotrol^/W) 'fyi'rifL'— 

hUX(2, 3. 3 - hUT'n^T-otr/W) -f yi' 
r^P-h. h'JX (3, 4 - >''7'a^:7'f-;P) -fyi^ 
r3^^-^. bUX O, 4. 4 - hUyn^y-f/U) 
•^yi^Tifp— M;x(4. 5 - i^'yo^:'^>'f- 
/U) ^ys^TifW—h, hUX(3 -^an-4. 4- 
y^'a^y^/l') .fyj^rjf l^-h, M;x (2, 3 - 
>Ji7nn - 4, 5 - v'7'ot^:xf-;U') -fyv'TJfl^— 

hUx (2, 3 - j^Votrue;p) ^yj^Tjri^ 

[0042] *^BJtctJ{tSKIMiJ4. md.Lti:^^ 

v-Ax^i^^it^-hi^^i: hux (yNoyyr/i^ijf 

/k) yj^T^fl^-bfcSrMfiJtl : 1 0^V^L2 : 1 
»^L<{41 : 555:1^1.1 : l<m^X'm^Lfzi><7)X 

hh, iitiofchux (>'^^yyr/^^;^) -fyj^r 
[0 0 4 3] {c) mtcrm^^^^-^bLx 

;i^t mm. Ji^uymm - ;t?;wAT/krb mfm 

V. J:.i']yymm^l^i)^i^. CLtL(i>&mmyifPX'Tt->J\^^ 

vytmii^-^xMi'a~fi'{tf>s>\''^itziti,z^if>iz& 
m.nu^i-ji'^Rfii^itxTn^^^z^fUifrt z t J: 



Ktm^iz^hti^ti^. TfJlEiai:L-C-*9-y^'Mx-7 
50. r.;<f^-y:?Mx-290. —A'^ y^Mx-SO 
(\>^'rtii,Em-y^/rfl^^) ^j:i:tl^X^^hZ.iLifiX' 

[0 044] tJt, 1,3, 5 - hUX h^ri^^h 
dfv-XV^f>', 1. 2, 4 - hUX (>f yra;jrdf>' 
h#5^) '^y-fefy, 1 , 4 - t*X ( s e c - :fY^i^ 

■•fWt;^, 2. 6 - i^'b Ku^i^^f-;U- p - ^'py 
~IV. 2, 6 - i^*b Ko«¥i^;^<f-;l^ - p - t e r t - 7" 

[0045] i^'x hJitcfctts^fie^c^ie^sii 

-ffc-^ti, MJtlOO : 355rV%L10 0 : 7 0<7m^ 

x'm-^-t^<D^m^L\>\ mmit-it^<r>mf}<z<oim 

<v^±, mimi»1&TLX. ^»^rP>''xhy^^'->'*« 

iS^ttsSri^cOBiiA^^,, ( A ) m^b ( C ) m^<7)mziif 
* LV^ffi^Sif^«, m&itl 0 0 : 5^:V^L 10 0:5 

[0046] ife, <B) fig^<Olg56^JJ4. fne 

(A)j«^fc (c) iR^k^tffiatiWU-c, 0. 1 

~3 oM«%<7)sii-&Ti;-^-rs<o*w* Lu. ( B ) IS 

3SIRttt,<B!TU, M:»^U=Jxh^^iS^-yi!)mii>tHZ< 

<^i>. mmfms.t/mm£.^i:<mi)^(>. i<o (b) 
m^<^mizMtL^^m^*ii. <A)m-i^b(c)^^ 
b (o^m&izM vx. 1 ~ 2 0 mM.%<ommxmtiit 

[0047] :^^m<r>u=jx hmmmz)5\>^xi±. z<n 
^/mui^x hS{4. mumis. ( a ) ( b ) 
^mx/ ic) &^i:mmizmmLx. ^/fmuz^xhm 
jmmmimmL. zfiimm±m±iz. x\:y^ 



(11) 
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i -^y^jy. i, i, \ - v^) :i>.^)vr-»fLVv 

r n t ;i'X-7'/i', * y y ^;ux— v'A'XJi* y 7 x - 
;Px-7^;l/:3:i^<7)^fir;l'3-;MSat/f-5-«0it^{!|cJ^. 
i^':t^-9-y<^<td^riS*ex— f;HH^, ?LB!x^;p. 1^ 

;K tf;Pt'>'B!xf-;p. 3 - ^ h^v-rotf:t f- 
;K 3 -xhdfv-rob':tV®?x^;p:5r4:'OXX7^;HS 

[ 0 0 4 8 1 , C:<0^^;<fM^>''X 
Ig/J^tai^Ki^^gSrfflV^T. deep- UV^^x^v-v 

mizmmtfzco-h. jiB?sjaa^ifiL. »:v^-cc:n$'3K« 
Wi-tf i~i omM%7^h'^M-^)UTy=t=.^A\z 

H9>fx.y^^^iiaS:ffifflLT. :f;5rMP>^::^ h^t^' 
— y5:'7;:^^'i:UTX>yf'>':r-rs::i:tCJ:'5. VX^ 

[00 5 01 v:^^>''?^'-:^fcLT. msz^ 

yV-?x^ S-ffiffl-r S ^1 J: J: 0 . .^.Het: t fiSttTt 

[00 5 11 



^'^-ffiffl-^SifctciO. IBrffli»«yt*Jt'C=Sr<. 
[00521 

imam} ar. *fiBa^i^0«avjt«wi=j:os^. 

[00 531 SISSWIl 

123 (H#-9--fT-^5-y HttiS) 8g. b'X (4 -b 
^'0^>'7ir.;^) X/P;t:>2g. M»^*^4H=-*3 0 
00— 4 0 00<?34- (4 - b Hn4fi/-7xx;p) 

^ f-/Ux-7^;U 1 9 0 g fcm»L, ?L@*«0 . 
2 mco^ ^'^9 i^^ ;^:J'-i&fflV>T-?>iS-r'& CI fc: 

J: o r , Ri*i?6ih«jgfigfflj§fas- i@s L7t . »:v >• 
^UT9 ox:t9 ofMSisesKBsi^ff onrto^^. 

18 0r-C2^^JlB!&-rSii:"C. Sl?0. 2jum<0R 

[0 0 541 iJctc, b Ho^f >'X-?^U:xi:X-^^:^i:<0 
(MtT*&iHF«2 5 0 0) 10 0*«a{, ^ 
95V^fl§T'ftSMw-3 0 (=fa^S;<r;UttS8) 7* 
&Sii:yo}:;uyyv n— ;i^^:y^-^;wx— T^yur-t-r 
-bSOOftgaftCjgJSL, iixtClg^l^fcLTa - 

~)VT-^ h - M; /H a»SB. a - ( ^ ^)VX)V^s~)V 
3r=SfW5y) 7i-;PT-feV-M;;HMgf&l^h 
(2,3- i'VD^rrob/l^) >f Vv^rj^P— h3 

iiox:-c9o^iaiaat. JBJito. i nm<r)^i^ 

[005 51 <5CV^-C. ^amV-JXVm^. NSR-2 
00 5Ex8A K-^yi&M') ^m^X:f:)V9^^'f^ 

yymmi^yv-7X9^itvx.mx-fz<^-h. mmk 

Jn^UiJ^^l 2 0"C-C'9 0g>®fTV\ »:v>-c2. 38* 

"s^mm.. 3o&i§wcaL-r«a»ufc. asuwira^ 

t^Jgfg^fiy'^O . 1 8Mmc7)7'f WN'rJ'-y^BrSJg*? 
[0 0 56] IIMCT2 

^0iJl-Cffifflt^Rltfi&jh«?g^}S?8S:, iBl^Jt 
LX^^^/Ul 12 5 (H#1^-YT-^S -y H«J8) 8 
b'X (4 - bKn^j/^^x— ;i/) X/U^ySgi&T 
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>j 3 y^y.-/\±jiizmi.^ titi , 
[00 57] mCTl 

USSe^ 1 •V^Lt:m^^\i. V'}X{2. 3 - 
n^:rnt;i.) -i Vi^T^V~h9mMm\.zi^x.tz\^i$\■ 



y^yn^- y<7imsmmim^mjkM t <r>ismu^<,z 
-j^f-yyvm^zx^miSL^fut^-^s-yvLii^^xii. ^ 

[0 0 58] it«a!fi!lj2 

m^Mizn Lxt>-ri>^'k9m^'<^-y<om<D&tii o am 



(51) Int. Cl. 6 iSSOie^ 
HOIL 21/027 



F I 

HOIL 21/30 
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